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AUSTRALIA 
PATENTS ACT 1990 

PROVISIONAL SPECIFICATION 

FOR THE INVENTION ENTITLED: 
"FLUID COOLED WET BRAKE SYSTEM" 

The invention is described in the following statement:- 
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Flllid CnolA J Wet BlHlIf A Sy ^ 

Field of the Tnv^^»,^ 

[00011 "n^Prescmt invention rdates to a fluid cooled wet brake syst^ 
Backgro und of the Tnyanrinn 

[0002J Wet brake systems are characterised by a sealed housing endosing a biakii^ 
surface which is coupled to a rotating body such as a wheel hub. and friction pads which 
can be fiaced mto engagement with the braking surface. A volume of oU is contained in 
the hoosh^g for providing lubrication between the pads and the braking surface. When 
the brake is applied, the pads are forced agatost the brakmg suifece to provide a braking 
effect with any oa between die pads a«i die brakmg sorfece being expelled. Ihe 
provision of oil greatlyreducesthewearonthepadsandthebraHngsurfi^e. Examples 
of wet brakte systems are provided m AppUcant's Inteinational appUcations pubKshed 
under mmibers WO 93/07402, WO 96/97034, WO O2A23060 and WO 02/10606 



[00031 It has hitherto been assumed diat cooling of wet brake systems was not 
necessary as coolmg is provided by the oU contained within the housmg. Howeverthe 
present Applicant has discovered d«t notwitfistanding dxe provision of oil within the 
wet brake system, brake temperatures may stiU reach levels which significantly degrade 
brake perfbnnance. 



[00041 Aseemmglyobvioussolutiontothiswouldbetopumptheoaofthewethrake 
system through a radiator or other heat exchanger. However it must be appreciated that 
m order to provide optimum perfomiance. the volume of oU within a wet brake system 
IS only a fiaction of the volume defined by the housing containing the brakmg surfece 
and friction pads. The remamderofthevolmne is occupied by air. Ihe presence of a 
large votome of ah: creates enormous difficulties m pumpmg the oil dirough die heat 
exchanger. 1° theory, this could be rectified by cornpletely fiUmg the housmg with oil 
however were this to occur, dien it would not be possible to expel die oU bet^ the 
friction pads and d« hmkmg surface during a brakmg operation in which case the 
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brakes are unlikely to provide sufiScient stoppiiig power. 



Summary of the Tny ftntinn 

10005] It is an object of the present invention to provide a fluid cooled wet brake 
system where fluid provided to produce a cooling effect is separate from the oil or other 
liquid whidi provides lubrication in the wet brake system. 

[00061 According to the present Invention there is provided a fluid cooled wet brake 
system conqnising: 

a sealed housing containing a lubricating liquid; 

a disc disposed in said housing and adapted for fixing to a rotating body 
projecting into said housing, said disc having first and second opposite planar surfaces; 
firiction matnial attadied to said first planar sur&ce; 

a first stator slidably mounted and rotationally fixed within said housing and 
having a first braking surface feeing said first planar sur&ce said first stator provided 
with a fluid inlet, a fluid outtet._and one or more internal fluid flow paths extendmg 
between said fluid inlet aiid ^d'fluid outlet throiigh W* a co^ulig fluid "flows; and. " 

an actuator for sele<itively applying a force on said first stator to slide said first 
stator towards said disc and holds said hiakmg sur&ce against said fiiction material. 

[0007] Preferably, said friction material is in the form of one or more pads of fraction 
mat»ial detadiabty coupled to said disc. 

[00081 Prefei^ly. said pads are circumferentiaUys^jaced apart abort said tf^^ 

[0009] Preferably, said friction material is provided on bofli of said fin* and second 
planar sur£ace. 



[00101 Preferably, said wet brake system includes a second stator having a second 
biBkmg surfiice fricing said second planar surfiice and wherein said friction material is 
attached to said second phmar surface, with said second braking surfece facing said 
friction material on said second planar surfece. and wherein said actuator selectively 



I{:>n^^««ciMpedndd Cooiled Wcl Bidta 



! -4- 

appUes force on said second stator to slide said second stator toward said disc and hold 
said second braking surface against said jftiction material on said second planar surface, 

[0011] Preferably, each stator is provided with a plurality of parallel fluid flow paths 
which extend between said fluid inlet and said fluid outlet 

[0012] Preferably, each stator includes a first annular plate provided with a plurality of 
channels on one side, and a second annular plate attached to said one side for covering 
said channels wherein said covered channels form said internal fluid flow paths. 

[0013] Preferably, said brakmg system mcludes means for sUdably ooupluig each 
stator to said housing. 

[00141 Preferably, each pad is provided with grooves on its surface, where each 
groove opais at its opposite ends onto an edge of said pad. 

[00151 In an alternate raibodiment, said brakmg surfeces are provided wifli groover 
which extend between, and open at flieir opposite ends, onto respective inner and outer 
edges of said braking sur&ce. 

[0016] Preferably, said grooves follow a spiroidal curve. 
Brief Desc ription of the Drawinp s 

[00171 An embodunent of the present mvention will now be described by way of 
example only with reference to the accompanying drawings in which: 

Figure 1 is a transverse section view of an CTAbodiment of the fluid cooled wet 
brake system; 

Figure 2 is a plan view of a cornponcnt of a stator incorporated in the wet brake 

system; 

Figure 3 is a section view of a stator incorporated in the wet brake system; 
Figure 4 is a firont view of a disc incorporated in the wet brake system; and. 
Figure 5 is a section view of the disc shown in Figure 4. 
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DetaUed DescriDtion nf Pp fejied Emhnrif m^^ 

[0018] Refetringtotheaccompanyingdra^vingsafluidcorfedvwtbxakesy^ 
accordance v^th an embodiment of tte present invention comprises a sealed housing 12 
v^hich contains a volume of lubricating liquid such as oil (not shown) and a disc 14 
disposed in the housing 12 and adapted for fixing to a rotating body, such as a wheel 
hub 16 (only a part of which is depicted) disposed in the housing 12. The disc 14 has 
first and second opposite phmarsurfeces 18 and 20. Friction material in the form of 
separatefiictionpads22aieattachedtothefiretplanarsurfecel8ofthedisol4 Afir^^t 
stator 24a is slidably mounted and rotationally fixed within the housing 12 and has a 

first braking surfece 26a which faces the fi«t planar snrfice 18. TIk first stator 24a is 
provided with a fluid inlet 28. a fluid outlet 30 and one or more mlen»l fluid flow paths 
32 that extend between the fluid inlet 28 and the outlet 30 and through which a cooling 
flmd such as water or glycol flows. An actuator comprising a set of pistons 34 is held 
within the housing 12 fi,f selectively applying force on the first stator 24a to slide the 
stator 24a tov«rd ^ 14and hold fte bmking surfece 26a against the ftiction pads 



[0019] The cooling fluid flowing flaough the fluid flow paths 32 can be pa^ 
through a radiator or other heat exchanger (not shown) to effectively transfer heat irway 
fiom fee stator 24a and fiiction pads 22. 

P)0201 In the present illustrated embodiment, the system 10 includes a second stator 
24b which is identical to the first stator 24a but feces the second opposite side 20 of the 
disc 18. A fiHflier set ofpistons 34 selectively apply force to the second stator 24a to 
sUde it toward the disc 14 and hold its second brakmg surfece 26b against ftiction 
material in the form of pads 22 fixed to the second surfece 20 of the disc 14 It is 
envisaged that all of the pistons 34 wiU operate together and thus ^en the brake is 
apphed. the pistons would force the stators 24a and 24b against fiiction pads 22 on 
opposite sides of the disc 14 effectively sandwiching die disc 18. 

[00211 It should be appreciated that fa this embodmient the fiiction pads 22 are 
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attachedtotherotatingdiscl4wluletheslators24aand24ba»»tatio^ Tlus 
IS a reversal ftom the typical anangement m a wet (or indeed a dry) bake system where 
the faction material is rotatioiudly fixed and the braking amfeoes are the smfeces of a 
lOtating disc, or rotor. 

[(MI22] WithpartiteularreferencetoFigurcs 1-3. it can be seen that each of stators 24a 
and 24b (heranafter referred to m general as "stators 24") is in the form of an annular 
disc comprismg the ensemble of a fast annular plate 36 and a second ammlar plate 3 8 
The first plate 36 is fi,rmed wifli a plurality of concentric artaiale channels 40 which 
extend for approximately 340" about a ftce 42 of a first plate 36. Concentrically 
adjacent channels 40 are separated by ribs 44. TTxe channels 42 as weB as the fluid inlet 
28 and flmd outlet 30 are bound by a peripheral wall 46 which extends circumfeentially 
about the fece 42 for ^proximately 350». The waU 46 includes two radiaUy extending 
waU portions 48. Opposite ends of the ribs 44 are spaced fiom the wall portions 48 so 
as 1» define respective distdbutioa channels 50 m the general region between the wall 

^'^'ft^^'^T'^^^'^^'*^- T*efluidinlet28 is provided in one of the 
durtribution cbamiels 50 with the c;iuet 30 provided in ^'ot^ isiri^on chan^rf^T ^" 

[00231 second plate 38 has planar opposite faces and Is attached to the first Plate 
36 over the face 42 to cover, and indeed substantiaDy seal, the chamois 40 to thereby 
define the hitenial fluid flow pattis 32. 

[0024] As the stators 24 are rotationaUy fixed, hoses can be readily coupled to the 
udet 28 and outlet 30 to couple the fluid flow paths 32 to a cooling circuit which may 
mclude a res«voir of cooUng fluid such as water or glycol, a heat exchanger and a 
pump. Cooling fluid entering through the inlet 28 is distributed by the adjacent 

distribution chamiel 50 so as to flow fl^ongh each ofthecham»ls 40 and flow out of the 
outlet 30. 

[00251 A pair of pins 52 extend axiaUy at diametricaUy opposed locations from an 
out«: surfice 54 of the second plate 38 for location in corresponding holes (not shown) 
fonned in the housmg 12. The puis co-axially locate the stators 24 with the disc 14 and 
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allow the statots 24 to slide axially but imain rotationally fixed. 



10026] The discH which is attached to the wheel hub 16 is ia the form of an annular 
plate and, in this embodiment has attached to its opposite surfaces 18 and 20 a pluraliQr 
of Motion pads 22. The friction pads 22 are of generally conventional construction 
comprismg a backing plate 56 and a bonded layer of friction material 58. However, the 
pads 22 are also provided with a pluraBty of grooves 60 on their sui&ce 62. Each 
groove 60 opens at its opposite ends onto an edge 64 of its conesponding pads 22. The 
grooves 60 assist in channeling oil in the wet brake system 10 from between the pads 22 
and the staCors 24. IdeaUy. the grooves 60 follow a spiroMal pafe. 

[0027] Ja a variation (which is not shown) simUar grooves may be formed on the 
surfiices 26a and 26b of ti^e stators 24a and 24b. Hiese grooves would extend between 
radially inner and outer edges of each stator 24a and 24b and agam provide a channeling 
effect for the oa within the wet brake system. In yet a frirther variation, such grooves 
may be provide on botli tiie suifeoes 26a and 26b and the sui&ce 62 of the friction 
pads22. ..- 

[0028] The housmg 12 is formed of two annular sheUs 66 which are fastened togedier 
by bolts. Each sheU 66 includes recesses 68 defining cylinders for housuig the pistons 
34. HydtauUc brake fluid inlets 70 are formed in each sheU 66 leading to the recesses 
68 to supply hydraulic fluid for exertmg pressure on the pistons 34 to activate the 
brakes. Each sheU 66 is also formed with a central hole (not diown) to allow, on one 
side of the housing, for an axle casmg to project into the housuig. and on the other side, 
for a wheel hub and associate wheel studs, to project from the housuig 12. 
Conventional seals (not shown) are provided within and/or about the central holes in the 
shells 66 to prevent the lubricating Uquid of the wet brake system escapmg from 
between the shells and the axle casmg and wheel hub. Indeed, in the present 
embodunent, the housmg 12 is sunilar to a conventional housing of a wet brake system 
previously designed by the AppUcant but has been provided with an annular spacer 72 
located between the shells 66. 
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10029] Theopemtbnofthev«tb«k9systml0vrfUm>wbebrieflydescrib^^ 

100301 m the wet brake system 10 the housing 12 is coupled to an axle casing (not 
shown) of a vehicle with the hub 16 attached to an axle disposed in the axle casing and 
fastened by bolts to the disc 14. A wheel (not shown) is attached to wheel studs (not 
shown) ixojecting fiom the hub on an opposite side of the housing 12. A small volume 
of lubricating liquid such risoU is held within the housing. Tlie volume of lubricating 
liquid within ^ housing 10 is acianged so Oat a portion of the disc 14 passes through 
the oil as it rotates. This oO provides hibrication between the discs 14 and the statois 
24. A supply of cooling fluid is coupled to the fluid uilet28 and outlet 30 of the statois 
24. This fluid flows through the fluid flow paths 32 and through an assodaled cooling 
circuit (not shown) which may comprise a pump, a reservoir of cooling fluid and a heat 
exchanger. Heat generated by the engagement of the stators 24 with the disc 14 during 
the operation of the brake is transferred by themial conduction to the cooling fluid and 
flien disapated Arou^ die oooUng circuit. 

f0"031J It ^oirid b^pi^ffl-fliat tte coolmg fluid flov^g to^jii'Sie fl^id flow 
paths 32 is completely separate to the lubricating liquid held wilhm the housing 10. 

[00321 Nowthat an embodunent of the present invention have been described indstaU 
it wiU be apparent to those skiUed m the relevant arts that numerous modifications and 
variations may be made without departmg fiom the basic inventive concepts. For 

example, the wet brake sqratem lav compriseaplurality of co-axiaUy arranged discs 14 
with mtervenfa« statois 24 where the discs 14 are sUdably mounted but rotatably 
coupled to the hub vAereby the pistons 34 aie able to efifectively piess the statois 24 
against the fiiction pads 22 of each of the discs 14. This m effect provides a multi-disc 
brakmg system. Further, the present embodiment depicts a pair of diametrically 
opposed pistons 34 acting on each stator 24. However a greater number of pistons may 
be provided for each sheU 66 so as to act on the statois 24 at three or more spaced apart 
locations. 

100331 All such modifications and variatiom, togedier with others that would be 
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obvious to a person of ordinaiy skill iil the art ire deemed to be witiun the scope of the 
present invention the nature of which is to be determmed ftom the above descriptioa 



Dated this 3rd day of June 2003. 
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By Its Patent Attorneys 
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Fellows Institute of Patent and Trade Mark 
Attorneys of Australia 
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